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Received February 6, 2012; accepted August 13, 2012AbstractWe describe a rare case of entomophthoromycosis of the pharynx in a previously healthy patient, unlike other fungal infections which are
seen as opportunistic infections in immunocompromised hosts. This infection is commonly seen in subtropical and tropical areas of Africa,
America, and Asia. Painless, erythematous, indurated plaques of subcutaneous tissue are characteristic of this infection. There are currently no
standard antifungal regimens for this infection, making treatment difficult. An endoscopic surgical wide resection of the lesion was performed,
itraconazole was administered, and the patient improved clinically.
Copyright  2014 Elsevier Taiwan LLC and the Chinese Medical Association. All rights reserved.
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Entomophthorales is one order of zygomycetes and is the
cause of a rare infectious disease distributed over tropical and
subtropical areas. The first human case was reported in Ja-
maica in 1965. This paper describes a case of entomophthor-
omycosis of the pharynx in a previously healthy patient.
Unlike other fungal infections which are seen in immuno-
compromised individuals, and because of the rarity of this
disease, otolaryngologists do not usually include it in differ-
ential diagnoses of granulomatous lesions of the pharynx,
making accurate diagnosis of entomophthoromycosis difficult.
There are currently no standard antibiotic regimens for this
infection, making treatment even more challenging. In our
patient, a wide resection of the lesion was surgicallyConflicts of interest: The authors declare that there are no conflicts of interest
related to the subject matter or materials discussed in this article.
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patient improved clinically.2. Case report
The patient was a 37-year-old male factory worker, who
was referred from a local otolaryngologist to manage a
nasopharyngeal mass suspected of being nasopharyngeal car-
cinoma. The patient visited the outpatient department on
December 27, 2007, and complained of a stuffy nose that had
worsened with time, and a foreign body sensation for the past
few weeks. Blood-tinged sputum, dysphagia, and a postnasal
drip were also noted. An endoscopic examination showed that
a fleshy bulging granulomatous mass was occupying the
nasopharynx. An incisional biopsy was performed, and the
pathology report revealed “chronic inflammation with eosin-
ophilic infiltration”. Due to observation of rapid tumor growth
upon follow-up, a second biopsy was performed on the
oropharynx and nasopharynx, and the pathology report
revealed similar results. The lab results showed an IgE level of
349 IU/mL. Because of the impression of chronicociation. All rights reserved.
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corticosteroids. Three weeks later, a downward growth of the
tumor along the posterior pharyngeal wall was noted. Asym-
metric submucosal nodules over the posterior pharyngeal wall
had developed into massive, painless, indurated nodules with
pustules scattered across the whole tumor, as shown in
Fig. 1A. A magnetic resonance imaging (MRI) scan was
performed, revealing a plaque-like mucosal thickening and a
mass over the nasopharynx, which had now extended inferi-
orly to the level of the hypopharynx, as shown in Fig. 1B. Due
to the increasing severity of dysphagia and the rapid growth of
the tumor, a transnasal endoscopic surgical wide excision of
the nasopharyngeal nodular tumor and a transoral endoscopic
surgical wide excision of the oro-, hypopharyngeal tumor was
performed under general anesthetic on March 10, 2007; no
complications were noted during and after surgery. Histo-
pathological examination revealed marked eosinophil infil-
tration, abscess formation, and granulation tissue formation.
Some unusual substances with angular to columnar shape with
thickened walls were seen inside the center of the abscesses
(Splendore-Hoeppli phenomenon), as shown in Fig. 2. Fungal
infection was favored due to the branching growth and Peri-
odic acid-Schiff (PAS)-positive stain of the lesion. This
diagnostic picture was consistent with entomophthoromycosis.
The patient was then referred to an infectologist, and
200 mg of itraconazole was initially administered once daily,
but was tapered to 100 mg once daily for the next 3 months.
A follow-up MRI scan done on July 22, 2008 showed no
signs of mucosal thickening over the pharynx. However, the
same symptoms reappeared 4 months later, after the itraco-
nazole treatment was discontinued. A nasopharyngoscopic
examination found that a recurrent small mass again was
occupying the nasopharynx. The lab result showed an IgE
level of 3194 IU/mL. The patient underwent 6 more months
of itraconazole antifungal treatment thereafter and the blood
IgE level was down to 401 IU/mL in the 5th month of
antifungal treatment. After 2 years of follow-up, there were
no signs of recurrence. A follow-up MRI scan showed no
signs of mucosal thickening over the pharynx as shown in
Fig. 3.Fig. 1. (A) Flesh-like, indurated, nodules with pustules scattered across the whole tu
head and neck magnetic resonance imaging (MRI). The sagittal view, T2WI, shows
like soft tissue mucosal thickening extensively involving the nasopharynx, inferior3. Discussion
Zygomycosis contains two orders of organisms that are able to
produce disease in humans: Mucorales and Entomophthorales.
Pathogens of the Mucorales order can cause systemic disease.
This is characterized by the rapid destruction of local tissues and
an invasion of the blood vessels. The order of Entomophthorales
is known to produce chronic subcutaneous infections called
entomophthoromycosis. Basidiobolus and Conidiobolus are the
two genera of Entomophthorales. Basidiobolus usually occurs in
the 20-year age group and involves the legs, thighs, and buttocks.
Painless, erythematous, indurated plaques of subcutaneous tissue
are characteristic of this infection. In contrast, Conidiobolus in-
fects the 20- to 50-year age group, often involving the nasal
mucosa and adjacent tissues. The most common symptoms
include nasal obstruction, nasal discharge, and chronic
sinusitis.1,2
Although the environmental distribution of Entomoph-
thorales is ubiquitous, the disease caused by these fungi is
relatively rare. Only a few cases of entomophthoromycosis
infection have been reported, most of them in underdeveloped
countries.1,2 This infection is commonly seen in subtropical
and tropical areas of Africa, America, and Asia. The humid
climate helps the fungus to thrive in decaying vegetation and
the compost of animals. The spores are introduced into the
nasal cavity through inhalation or direct contact.3,4 Possibly
due to protease enzymes being produced by Entomophthor-
ales, the fungus invades soft tissues and evolves into subcu-
taneous infections.5 In this case, the patient was an express
deliverer, working in a humid, countryside factory, surrounded
by bamboo forests. The infection of the nasopharynx may
have occurred because of minor trauma and the inhalation of
fungal spores. Intranasal trauma such as that associated with
upper respiratory infection and heavy sneezing has also been
suggested to contribute to the disease.
Entomophthoromycosis can often be diagnosed presump-
tively on the basis of a clinical presentation and the geographic
origin of the patient. A definitive diagnosis requires the presen-
tation of fungal elements in tissue sections and diagnostic culture
findings. Diagnosis of the disease is difficult and may initially bemor occupying the nasopharynx. (B) Preoperative supine superconductive 1.5 T
a persistent and more extensive development of moderate enhancement plaque-
to the level of the hypopharynx.
Fig. 2. (A) Photomicrograph of the subcutaneous tissue taken from the nasopharyngeal area, showing abscess formation with abundant eosinophil infiltration
around the fungal hyphae (Splendore-Hoeppli phenomenon). (Hematoxylin and eosin stain, 400.) (B) Photomicrograph of the subcutaneous tissue from the
nasopharyngeal area, showing inflammatory cells, thin walls, and eosinophilic fungal hyphae. (Periodic acid-Schiff stain, 1000.)
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nonviable during the biopsy procedure or specimen processing in
the laboratory. Therefore, it is difficult to recover fungi in culture
from clinical specimens.Cultures are positive in only 15e20%of
the cases.6 While the successful management of the infection
depends on an early differential diagnosis, it has been accepted
that a microscopic identification of characteristic fungi invading
affected tissues is adequate to warrant antifungal treatment. A
histopathological examination usually shows fungal elements
singly or in clusters. The hyphae are often septated and thin-
walled. In sections stained with hematoxylin and eosin, the
fungi are surrounded by a granular eosinophilic material; the so-
called Splendore-Hoeppli phenomenon.7 This is thought to be an
immune precipitate around the parasites in the tissue. Branching
hyphae are frequently seen, although they are not seen in thewalls
or within the lumen of blood vessels; vascular thrombosis is also
not found. Because the Splendore-Hoeppli phenomenon may
also be noted in mucormycosis, vascular sparing is an important
point of distinction from mucormycosis.Fig. 3. Supine superconductive 1.5 T head and neck magnetic resonance im-
aging. The sagittal view, T2WI, shows complete resolved mucosal thickening
of the pharynx.Patients with fungal infection typically exhibit high-titer
serum IgE levels. The patient’s IgE level at initial diagnosis
was 349 IU/mL. Due to the impression of chronic inflammation,
the patient was treated with oral antibiotic and corticosteroid.
However, even with treatment applied, the disease continued to
progress. This may be due to an antibiotic prescription which
was ineffective to combat the genuine underlying medical
problem. Additionally, steroid use can impact the immune
system, over suppressing it and creating an opportunity for the
fungus spores to multiply. In addition, steroids increase blood
glucose levels. When glucose levels go up, it creates a more
opportunistic environment for fungus infection microorganisms
to multiply. Therefore, corticosteroid treatment is not suggested
if entomophthoromycosis is the possible diagnosis. Adaptive (or
acquired) immunity creates immunological memory after an
initial response to a specific pathogen, leading to an enhanced
response to subsequent encounters with that same pathogen.
Therefore, the IgE level at recurrence is much higher than at
initial diagnosis, even though the recurrent mass is still small.
After antifungal treatment for 5 months, the blood IgE value is
down to 401 IU/mL. We believe the IgE level will gradually
decrease to a normal range.
Due to the small number of cases reported in the literature, no
single therapy for entomophthoromycosis is recommended to
date. Surgical debridement of the affected lesion with removal
of the affecting fungus together with antifungal therapy is
required for optimal treatment results. No definite therapeutic
regimen has been established. Consequently, treatment is
somewhat empirical, since the precise dosage and duration of
treatment is unknown. Various drugs have been used to treat this
disease. Different combinations of itraconazole, fluconazole,
co-trimoxazole, amphotericin, and potassium iodide have been
used with variable success.1,3,8e10 Itraconazole or potassium
iodide seem to be reasonable first-line antifungal regimens. In
this case, after surgical debridement and confirmation of the
entomophthoromycosis diagnosis, the patient was treated with
antimycotic agents. Itraconazole was used for this patient,
considering its high antifungal activity, less propensity to cause
side effects, and its effectiveness and successful usage in adults
with entomophthoromycosis.
This case highlights the need to suspect entomophthor-
omycosis as being one of the granulomatous diseases of the nose,
340 W.-N. Yu et al. / Journal of the Chinese Medical Association 77 (2014) 337e340paranasal sinus and nasopharynx presented in immunocompetent
patients. The presence of the Splendore-Hoeppli phenomenon
with no evidence of vascular invasion and thrombosis confirms
the diagnosis. IgE levels are determinedbymeans of simpleblood
tests and can assist in diagnosing fungal infection. The surgical
excision of well-defined nodular lesions may be beneficial, but
the disease recurs rapidly. It has been demonstrated that ento-
mophthoromycosis may affect young and healthy individuals,
and that itraconazole antibiotic treatment used for at least 6
months may be one of the most effective methods of treatment
without risk of recurrence.
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